Encephalitozoon cuniculi is an obligate, intracellular microsporidian organism capable of establish infection in a wide variety of animals. In carnivores it may cause a sporadic, severe disease in the first few months of life, which usually culminates with the death of the animal.
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Introduction and objective
Encephalitozoon cuniculi is an obligate, intracellular microsporidian organism capable of establishing infection in a wide variety of animals including mice (Malherbe and Munday, 1958) , rats (Müller-Doblies et al., 2002), rabbits (Malherbe and Munday, 1958) , guinea pigs (Moffatt and Schiefer, 1973) , non-human primates (Seibold and Fussell, 1973 
Materials and methods

Case
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A one month old female puppy was submitted for necropsy to the Pathology Veterinary Service of Buenos Aires University, Buenos Aires, Argentina. The clinical history was provided by the referring veterinarian. A pregnant stray bitch, with her litter of six puppies was adopted.
One puppy died at the age of one month presumably due to cranial trauma, and was not examined. Three other puppies became ill, showing neurologic signs. Clinical signs included reduced appetite, depression, constant crying, weight loss, weakness, convulsions and recumbency. Two of the sick puppies died spontaneously, one of which was submitted for necropsy.
Samples
A complete necropsy was performed. Tissues were collected and fixed in 10% neutral buffered formalin, routinely embedded in paraffin wax, sectioned at 5 µm, and stained with haematoxylin and eosin, and Gram (Gram-Twort Technique). Samples of kidney were stored at -20 °C until processed for molecular diagnosis for E. cuniculi detection (see below). Serum samples were obtained from the dam and her three surviving puppies for serology.
PCR
DNA was extracted from frozen kidney at the Immunoparasitology Laboratory (LAINPA) of the in PBS was added and the slides were incubated at 37 °C for 30 min, and rinsed as previously
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A C C E P T E D M A N U S C R I P T described. Slides were examined using a fluorescent microscope. Titers of 1:50 were considered positive for either, T. gondii and N. caninum. Positive and negative control sera were included.
Results
Gross findings
Grossly, the carcass was icteric with orange liver, and moderate splenomegaly. No other gross lesions were observed.
Microscopic findings
Sections of brain showed severe, diffuse, lymphocytic encephalitis, affecting both gray and white matter (Figure 1) . These lesions were present in all sections of the brain examined.
Multifocal infiltrates of lymphocytes, plasma cells and fewer macrophages were accompanied by diffuse gliosis. Occasional perivascular cuffings of plasma cells and lymphocytes were seen.
The endothelial cells were hypertrophied and had large cytoplasmic vacuoles containing several small (approximately 1 µm in diameter), rod-shape, gram-positive spores, morphologically compatible with E. cuniculi (Figures 2 and 3) .
The kidney presented moderate interstitial nephritis, characterized by small foci of lymphocytes and plasma cells, mainly in the cortical interstitium. Numerous vacuoles with clusters of organisms were widely seen in the cytoplasm of renal tubular epithelial cells ( Figure   4 ), and endothelium. The cells containing organisms were usually not associated with inflammatory infiltrate.
Microscopic examination of the liver revealed mild lymphoplasmocytic hepatitis. Occasional small collections of densely-packed spores were observed in the cytoplasm of hepatocytes, scattered randomly throughout the parenchyma, and not associated with inflammation.
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Other microscopic lesions included extensive extra-medullary hematopoiesis and congestion of the spleen.
PCR Technique
An amplicon of 549 bp was visualized by gel electrophoresis after the second round of the nested PCR reaction. This was the expected size for the amplification product of E. cuniculi.
Serology
Antibody titers to E. cuniculi in serum from the three surviving puppies and the dam were ≥ 1:200. Antibodies for T. gondii or N. caninum were not detected in either of the puppies. A titer of 1:400 for T. gondii was found in the dam. Serology for N. caninum was negative in the dam.
Discussion
Microscopic findings and molecular and serologic results confirmed a definitive diagnosis of encephalitozoonosis and allowed differentiation of microsporidial disease from other neurologic diseases of dogs, such as canine distemper, rabies, toxoplasmosis and neosporosis (Wasson and Peper, 2000) .
The microscopic lesions found in this report were similar to those previously reported in dogs with acute and active infection by E. cuniculi (Shadduck et al., 1978; Mc Innes and Stewart, 1991) . In chronic cases of encephalitozoonosis, severe granulomatous infiltration by lymphocytes, macrophages and epithelioid cells, accompanied by plasma cells in kidneys and brain, are characteristic. Vasculitis and fibrinoid necrosis of arteries in kidney, brain, heart, lymph node, mesentery and lungs have been noted in these cases. In general, E. cuniculi organisms were absent in late lesions (Shadduck et al., 1978) . 
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Conclusion
A limited number of reports describe spontaneous infection by E. cuniculi in dogs, and the significance of this organism as a pathogen of dogs in Argentina is not known. This report contributes to increasing our understanding of neurologic disease in puppies and raises awareness of encephalitozoonosis as a differential diagnosis in cases of fatal encephalitis. ACCEPTED MANUSCRIPT
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Figure captions
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Highlights  Report of the first natural case in Latin America of encephalitozoonosis in a dog  Microscopic lesions are typical of an acute infection, mainly in brain and kidney  Encephalitozoonosis should be a differential diagnosis of encephalitis in puppies
